(5ang gwij) matters 



Professional, Technical Lei;.il Translations 



Lan|»uage Matters 



I I I ^ P I- .1 r I S I r I- 1 I 




I'.ix: \i) ^ - » t : - S (J S 



CERTIFICATE OF ACCURACY 



STATE OF COLORADO ) SS: 84-1205131 
COUNTY OF BOULDER ) 



ROSANGELA FIORI being duly sworn, deposes and says that she is the Manager of 
LANGUAGE MATTERS, 1445 Pearl Street, Boulder, CO 80302 and that she is thoroughly 
familiar with RICHARD VAN EMBURGH who translated the attached document titled: 



from the GERMAN language into the ENGLISH language, and that the ENGLISH text is a true 
and correct translation of the copy to the best of her knowledge and belief. 



Patent #24 08 055 




CD 



Sworn before me this 
October 15, 2004 




^ JUDITH E. MORRIS 

i Notary Public 

^ State of Colorado 



My Commission Expires 08/02/2008 




SuhNiili.iry ol Trunshicion (lompuny of Amcrii.i. Inc. 



\v \v w . i it nil iM.ucni AXIL' rs . i« ) m 



'IV.nisLuctI by l..umu.ii:t' M.ittciN 



(51) 


Int. CI/: 1 15 B 13 


(19) Federal Republic of Germany 


German ^ 


Patent Offlce 


(11) Unexamined Patent Application 24 08 055 


(21) 


Application Number: P 24 08 055.5 


(22) 


Filing Date: February 20, 1974 


(43) 


Disclosure Date: August 28, 1975 


(30) Union priority: 




(32) (33) (31) 




(54) Title: 


Length-Adjustable Hydraulically-Blockable 
Adjustment Device Acted Upon by a Pressure Medium 


(71) Applicant: 


Suspa-Federungstechnik Fritz Bauer & Sohne oHG, 
8503 Altdorf 


(72) Inventor: 


Ludwig Stadelmann, Fritz Bauer, 8503 Altdorf 



L;mi;ua i;t- Matters 
I 115 Pearl Sircc c 
liotiKKr. CO .S0^!).> 



Phone: M)3-M2-Vi71 
Fax: ^0^-1 i2-5S()5 
\v w w. I a n m I a i; e m a r r e r s 1 1 > m 



Translarc'tl by Lanmi.luc Matters 



/address information/ 

Length-Adjustable Hydraulically-Blockable Adjustment Device 
Acted Upon by a Pressure Medium 

The invention concerns a length-adjustable hydrauHcally-blockable adjustment device acted 
upon by a pressure medium with two cylinders arranged coaxially one in the other with a piston 
that divides the internal space of the inner cylinder into two liquid-filled housing spaces, 
arranged moveably in the inner cylinder, which is connected to a piston rod withdrawn outward 
in a sealed fashion on one cylinder end, with a pressure medium space arranged in the annular 
space between cylinders, which is divided liquid-tight by an axially moveable separation piston 
relative to the liquid-filled part of the annular space and with a blocking device that can be 
operated coaxially from the outside, arranged on the end opposite the end on the piston rod side 
for connection or separation of the adjacent housing space to the adjacent space of the annular 
space via at least one flow opening. 

This type of adjustment device is known from DT-OS 1 554 251 in which the inner cylinder is 
guided fixed within the outer cylinder between a closure bushing that guides the piston rod and 
seals off the cylinder at this end and a stopper arranged on the opposite end of the cylinder which 
has a blocking device operable from the outside by rotation, through which the flow opening is 
closed or opened. The cylinders are sealed relative to each other liquid- or gas-tight on the end 
on the piston rod outlet side. The pressure medium space extends from the closure stopper 
situated on the piston rod side to the separation piston. The piston mounted on the piston rod has 
at least one throttle opening through the liquid can flow from one housing space into the other 
during displacement of the piston rod. When the blocking device is closed, the adjustment device 
is fully blocked relative to compressive forces, whereas only limited blocking is present relative 
to tensile forces. 

A length-adjustable gas- or liquid-filled lifting device, especially for stepless height adjustment 
of chair seats, tables or the like, is known from DT-OS 1 812 282 with two cylinders arranged 
coaxially one in the other, with a piston that divides the internal space of the inner cylinder into 
two housing spaces, arranged moveably in the inner cylinder and lying against its inner wall with 
a seal, which is connected to a piston rod guided outward in a sealed fashion on one cylinder end, 
in which the housing space on the piston rod side is continuously connected via at least one 
opening to the annular space between the cylinders and with a valve operable coaxially from the 
outside arranged on the opposite end for connection or separation of the other housing space to 
the annular space via at least one flow opening. In this case a valve lifter that can be inserted into 
the lifting device to connect the housing space to the annular space is provided on the end 
opposite the end on the piston rod side in the closure stopper of the outer cylinder and inner 
cylinder. A hole of somewhat greater diameter than the cylindrical part of the operating pin and a 
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widening of the hole to accommodate a seal are provided in the inner part of the closure stopper, 
in which, between this inner part of the closure stopper and its outer part, a bypass space 
connectable to the housing space bounded by the closure piece is provided, connected on one 
side by a hole in the inner part to the cylindrical annular space and on the other side via a passage 
space formed in the pushed-in operating pin between its annular groove and the inner wall of the 
seal. In this known length-adjustable lifting device a separate blocking device is therefore 
mounted on one end. 

The underlying task of the invention is to simplify an adjustment device of the type just 
described in its design and therefore make it more functionally reliable. 

This task is solved by the invention, in that the inner cylinder closed on its face on the blocking 
device side, having the flow opening in its wall and exposing this face outward, is guided in the 
region of the flow opening in a sealed fashion in the outer cylinder and can be moved axially 
between two positions in which the flow opening is either sealed against the adjacent part of the 
annular space or connected to it, that the pressure medium space is also bounded on its other side 
liquid-tight by an axially moveable separation piston, that at least one part of the partial space of 
the annular space situated between the separation piston and the end on the piston rod outlet side 
is continuously connected to the housing space on the piston rod outlet side via an opening and 
that the piston is closed and lies against the inside wall of the inner cylinder with a seal. 

The essence of the invention therefore consists of the fact that the inner cylinder simultaneously 
serves as a blocking device and as a disengagement device without noticeable additional cost 
being required with reference to design of the inner cylinder. Almost all the cost otherwise 
necessary for the blocking device can therefore be eliminated. Owing to the fact that the inner 
cylinder necessarily has a greater diameter than the operating pin on the blocking device, better 
outward sealing is also guaranteed. To this it must be added that the liquid space is enlarged 
without increasing the design length or outside diameter. Limitation of the pressure medium 
space by two axially moveable separation pistons represents an inventive expedient that permits 
conversion of the pneumatic spring known, for example, from DT-OS 1 812 282 to a liquid- 
blockable adjustment device. 

The expedients according to the invention make it possible to guide the inner cylinder on the end 
of the outer cylinder opposite the end on the piston rod outlet side in a simple bushing. 
Advantageously the flow opening lies in the region of an annular channel formed by a 
constriction of the wall of the inner cylinder, which bridges a seal in the bushing during insertion 
of the inner cylinder into the pneumatic spring. The flow opening is also expediently designed 
here as a flow throttle, known per se. 

To prevent jamming of the inner cylinder and piston rod and therefore the hazard of loss of 
sealing of the adjustment device, it is advantageous if the inner cylinder is guided radially almost 
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free of clearance on its end on the piston rod side, in which this guiding can be caused by the fact 
that the inner cylinder is guided radially on a tubular extension of a closure bushing that closes 
the outer cylinder gas- or liquid-tight and guides the piston rod in sealed fashion from the outer 
cylinder. 

The bushing is expediently designed in one piece with the outer cylinder, which can be achieved 
in a particularly simple fashion, if the outer cylinder is produced together with the bushing in a 
cold extrusion process. 

It is also advantageous that the inner cylinder has a stop that prevents sliding out from the outer 
cylinder, which could be designed as an annular collar lying against the inner face of the bushing 
in a variant only partially blockable against tensile loads, which can be formed in simple fashion, 
for example, by rolling out of the inner cylinder. In another inventive modification of the 
invention, the inner cylinder is provided on its ends on the piston rod outlet side with a seal lying 
against a valve seat arranged on the inner wall of the outer cylinder, separating the corresponding 
liquid-filled partial space of the annular space into two partial spaces in liquid tight fashion and 
preventing sliding out of the inner cylinder from the cylinder. Because of this modification 
according to the invention, the adjustment device is fully blockable not only relative to 
compressive loads, but also relative to tensile loads in the context of mechanical strength of the 
adjustment device. This inventive modification is of particularly great significance for 
adjustment of automobile seat backs, since these must be secured in both directions absolutely 
firmly against high loads, for example, during accidents. It has proven advantageous, if the seal 
encloses a radial annular flange of the inner cylinder, in which the seal expediently consists of 
hard rubber. The design implementation and therefore the manufacturing cost becomes 
particularly simple, if the valve seat is formed by a conical transition part between an expansion 
of the outer cylinder lying on the end of the outer cylinder on the piston rod outlet side and the 
rest of the outer cylinder. 

Additional advantages and features of the invention are apparent from the description of practical 
examples with reference to the drawing. In the drawing 

Figure 1 shows an axial longitudinal section through an adjustment device according to 
the invention with an inner cylinder serving as blocking device in the closed state 
of the blocking device, in which partially different possibilities are shown on both 
sides of the axis of symmetry and 

Figure 2 shows the adjustment device in a depiction according to Figure 1 with the 
activated blocking device. 

The adjustment device has a housing (1), which consists essentially of two steel tubes arranged 
concentrically one in the other with different diameter, namely an inner cylinder (2) and an outer 
cylinder (3). A piston (5) lying against the inside wall of the inner cylinder (2) and sealed on its 
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outer periphery with an O-ring (4) is guided axially moveable in the inner cylinder (2), which is 
fastened to a hollow pin (6) of a piston rod guided from it coaxial to the housing. For this 
purpose the piston rod (7) is guided radially almost free of clearance in a closure bushing (8), 
which is inserted into the outer cylinder (3) with force fining and sealed relative to it by means of 
an O-ring (9) on its outer periphery. This closure bushing (8) is secured against sliding out from 
outer cylinder (3) by flanging (10) of outer cylinder (3) extending over its outer face. 

A lip seal (12) is arranged in a cylindrical recess (1 1) in the closure bushing (8), whose sealing 
lips lie against the piston rod (7) so that this is also guided out from housing (I) in sealed 
fashion. The lip seal (12) is secured against axial displacement relative to the closure bushing (8) 
by means of a lock washer (13) arranged between the closure bushing (8) and flanging pin. 

The inner cylinder (2) is supported radially almost free of clearance but axially moveable with its 
end (2*) on the piston rod outlet side on a tubular shoulder (14) of the closure bushing (8) lying 
coaxial to the inner cylinder (2). 

The piston (5) divides the inner space of the inner cylinder (2) into two housing spaces, namely a 
housing space (15) facing the end of the housing (1) on the piston rod outlet side and a housing 
space (16) lying on the other side of piston (5). 

Two separation pistons (18), (19) axially moveable in the annular space (17), both of which are 
sealed with O-rings (20) and (21) relative to the outside wall of the inner cylinder (2) and by O- 
rings (22) and (23) relative to the inside wall of the outer cylinder (3), are situated in the cylinder 
annular space (17) formed between the inner cylinder (2) and the outer cylinder (3). The pressure 
medium space (24) that forms part of the cylinder annular space (17) situated between the two 
separation pistons (18), (19) is filled with an elastically compliant pressure medium, namely a 
compressed gas and/or a biased coil compression spring (25), which lies against the two facing 
annular surfaces of the separation pistons (18) and (19). 

The inner cylinder (2) is sealed gas-tight on its face on the end opposite the end of the housing 
(1) on the piston rod outlet side. This occurs either with a plate (26) mounted on the face end (see 
left half of Figure 1) or by means of a stopper (27) pressed with force fitting into the outer end of 
the inner cylinder, which is axially secured by means of flanging (28) on the outer end of the 
inner cylinder (cf. Figure 1, right halO- This stopper (27) would be sealed gas-tight by means of 
an O-ring (29) on its outer periphery relative to the inside wall of the inner cylinder. The inner 
cylinder (2) is guided out of the housing (1) on this end, in which it is guided in the bushing (30) 
in the form of a cylindrical ring. The bushing (30) sits either in the outer cylinder (3) by force 
fitting, like the closure bushing (8) and is sealed gas-tight relative to it by an O-ring (31), in 
which it is secured against sliding out of housing (1) by flanging (32) that encloses its outer face 
(see Figure (1), left halQ or the bushing (30) is made in one piece with the outer cylinder (3) (see 
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Figure 1, right side), which is particularly advantageous, if the outer cylinder (3) is produced in a 
cold extrusion method. 

The inner cylinder (2) extends from the housing (1) in the rest position depicted in Figure 1. In 
corresponding annular grooves (33), (34) of the hole (35) of the bushing (30), O-rings (36), (37) 
are made at a spacing from each other, each of which seals the inner cylinder (2) gas-tight 
relative to the bushing (30). The 0-ring (36) facing the outside of the housing (1) can also be 
arranged in a corresponding annular groove (34) produced, for example, by flanging (see Figure 
1, right side) in the outer wall of the inner cylinder (2). 

A constriction serving as an annular channel (38) is made on the outside of the inner cylinder (2), 
which lies between the two O-rings (36) and (37) in the rest position of the inner cylinder (2) 
depicted in Figure 1. The spacing of these two O-rings (36) and (37) from each other is therefore 
greater in each case than the axial extent of this annular channel (38). At least one flow opening 
(39) designed as a throttle hole is provided in the wall of the inner cylinder (2) in the region of 
the annular channel (38), which connects the annular channel (38) to the housing space (16). 

The inner cylinder (2) has a roughly radially outward protruding annular flange (40) formed, for 
example, by flanging on its end (2') in the piston rod outlet side, on which an annular continuous 
seal (41) is applied. This seal expediently encloses the flange (40) on its outer surface and on its 
two faces, in which a stiffening ring (42) can optionally be inserted. This seal (41) (depicted on 
the right in Figure 1) lies in the rest position of the inner cylinder (2) depicted in Figure 1 against 
a valve seat (43) formed on the inside wall of the outer cylinder, sealing it, so that the part (17*) 
of the annular space (17) bounded by the separation piston (18) and the seal (41) is fully 
separated liquid-tight from the part (17") of the annular space (17) lying on the other side of the 
seal (41), this partial space (17") therefore forming the end of the annular space (17) on the 
piston rod outlet side. The valve seat (43) is mounted behind the seal (41) viewed from the end 
of housing (1) on the piston rod outlet side and has a smaller inside diameter than the outside 
diameter of the seal (41) so that it simultaneously serves as a stop that prevents axial 
displacement of the inner cylinder (2) from the housing (1) via the rest position depicted in 
Figure 1. The valve seat (43) can be formed in particularly simple fashion by widening the outer 
cylinder (3) in its region (3") lying between the valve seat (43) and the end on the piston rod 
outlet side while retaining the cylindrical shape of this section, in which the inside of the conical 
transition part (44) is then formed between the widened section (3*) and the thinner part of the 
outer cylinder (3). The outside diameter of the seal (41) is somewhat smaller than the inside 
diameter of this widened section (3"), 

In a simplified variant that cannot be blocked against tensile forces on the piston rod (7), the 
annular flange (40) with the seal (41) drops out and the valve seat (43), i.e., the outer cylinder (3) 
is not widened in its end on the piston rod outlet side. For this purpose the inner cylinder (2) is 
then secured against pushing out from the housing (1) by means of a [word missing] produced by 
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rolling out or by a very small annular collar (45) that has a greater diameter than the coaxial 
cylindrical hole (35) that guides the inner cylinder into the bushing (30). In the rest position 
depicted in Figure 1, this annular collar (45) lies against the inner face of the bushing (30). The 
partial space (170 of the annular space (17) formed between the separation piston (18) arranged 
on the end of the housing (1) on the piston rod outlet side and the closure bushing (8) is therefore 
no longer divided into two additional partial spaces (170 and (17"). A variant just outlined is 
shown on the left in Figure 1. 

The housing space (15) adjacent to the end of the housing (1) on the piston rod outlet side is 
permanently connected via at least one hole (46) in the shoulder (14) to the partial space (17") or 
partial space (17") of the cylinder annular space (17), for which purpose the annular shoulder 
(14) has a greater inside diameter than the diameter of the piston rod (7) at least from this hole 
(46) up to its free end. 

The housing spaces (15), (16), the partial spaces (17), (17") and (17")' and the partial space 
(17^^ situated between the inner face of the bushing (30) and the adjacent separation piston (19) 
of the annular space (17) are filled with a (virtually incompressible) liquid, for example oil, 
whereas (as already explained) the pressure medium space (24) is not filled with such a liquid. 

The adjustment device operates as follows: 

In the rest position of the inner cylinder (2) for both variants depicted in Figure 1, the flow 
opening (39) is situated between the two 0-rings (36) and (37) so that no connection exists 
between housing space 16 and the partial space (17^), whereas the connection is guaranteed 
continuously between the housing space (15) on the piston rod outlet side and the partial space 
(17") and (17"0 via the hole (46). The piston (5) and therefore the piston rod (7) therefore assume 
(shown as an example in Figure 1) a rest position in which it is firmly and inelastically blocked 
against pressure loads in the direction of the force arrow (47), since it is pressed against the 
liquid situated in the housing space (16), which cannot expand. The variant depicted on the right 
in Figure 1 is fully blocked against tensile loads in the direction of the force arrow (48), since 
during a tensile load (48) the closing pressure of the seal (41) against the valve seat (43) is 
further increased because of the pressure exerted by the annular surface of the piston (5) on the 
liquid situated in the housing space (15) and therefore in the partial space (17"), i.e., liquid can in 
no case pass from the partial space (17") into the adjacent partial space (17). It is emphasized in 
this connection that because of the bias of the liquid from the pressure medium and pressure 
medium space (24) the seal (41) lies firmly against the valve seat (43) anyway. 

This variant, fully blockable on both sides, is particulariy suitable for slope adjustment and fixing 
of automobile seat backs, where blocking in both possible pivot directions is of great importance. 

In the variant depicted on the left in Figure 1 without the seal (41) and the valve seat (43), the 
adjustment device is blocked against tensile loads until the tensile force (48) becomes so large 
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that the liquid column in the housing space (16) separates. This variant is therefore suitable for 
height adjustment of tables, since here only relatively small tensile forces are involved, if at all. 
If the inner cylinder (2) is pushed far enough into the housing (1) by exertion of a corresponding 
operating force (49) on its face protruding from the housing (1) that the annular channel (38) 
bridges the inner O-ring (37) of the bushing (30), as shown in Figure 2, the housing space (16) is 
connected to the partial space (17^^^ between the separation piston (19) and the bushing (30). If a 
sufficiently large pressure force (47) is now exerted on the piston rod (7), the piston (4) moves 
the liquid situated in the housing space (16) in front of it, forces it through the flow opening (39) 
into the annular channel (38) and from there into partial space (17'^) of the cylinder annular 
space (13). Because of this the separation piston (19) acted upon by the pressure migrates in the 
direction of the end of the housing (1) on the piston rod outlet side. Since the seal (41) has been 
raised from the valve seat (43) in the pushed-in position of the inner cylinder (2) in the variant 
depicted on the right in Figure 1, liquid can flow through partial space (17*') and the hole (46) 
into the enlarging housing space (15) from the partial space (17') bounded by the separation 
piston (18) so that the separation piston (18) also migrates in the direction toward the end of the 
housing (1) on the piston rod outlet side, although to a more limited extent than the separation 
piston (19), so that the pressure medium (spring 25) is more strongly compressed in pressure 
medium space (24). In the variant depicted on the left in Figure 1 the partial space (17**) is 
permanently connected to the housing space (15) via the hole (46) anyway. 

If no pressure force or a pressure force not sufficient to overcome the ejection forces acting on 
the piston (5) is exerted on the piston rod (7), the piston (5) together with the piston rod (7) is 
pushed from the housing (1), in which the separation pistons (18) and (19) migrate in the 
direction toward the bushing (30) with an increase in their spacing, i.e., with expansion of the 
pressure medium in the pressure medium space (24). The liquid streams are precisely reversed in 
this case, as in the previously described case of pushing-in of the piston rod. If the operating 
force (49) is removed from inner cylinder (2), this returns to its rest position depicted in Figure 1 
so that the piston (5) and therefore the piston rod (7) are blocked in the new rest position 
depicted in Figure 2. 

The gas pressure in the pressure medium space (24) and the bias of the coil compression springs 
(25) can be made so large that the adjustment device acquires a roughly horizontal path-force 
characteristic, i.e., the forces required for adjustment of the piston rod (7) in the fully deployed 
and fully retracted position of the piston rod deviate only slightly from each other. 

The piston rod (7) is provided on its free end with a pin (50) that has a somewhat smaller 
diameter than the piston rod (7) and also has an annular groove (51) in the region of its free end. 
Fastening of the piston rod to an object, for example a table frame or a seat back, under the seat 
of the auto seat is possible on this account. 
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The closure stopper (8) and the bushing (30) can naturally be secured additionally against 
pushing into the housing (1) by corresponding crimping in the outer cylinder (3) or (3*). 

In addition, the bias of the compression spring (25) or the pressure of a gas filling in the pressure 
medium space (24) is chosen so that the required ejection forces against a force (47) are created. 



Claimant 
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Claims 

1. A length-adjustable hydraulically-blockable adjustment device exposed lo a pressure 
medium with two cylinders arranged coaxially one in the other with a piston arranged moveably 
in the inner cylinder that divides the inner space of the inner cylinder into two liquid-filled 
housing spaces, which is connected to a piston rod guided outward in a sealed fashion on one 
cylinder end, with a pressure medium space arranged in the annular space between the cylinders, 
which is divided relative to the liquid-filled part of the annular space by an axially moveable 
separation piston in liquid-tight fashion and with a blocking device arranged on the end opposite 
the end on the piston rod side that is operable coaxially from the outside for connection or 
separation of the adjacent housing space to the adjacent part of the annular space via at least one 
flow opening, characterized by the fact that the inner cylinder (2) having the flow opening (39) 
in its wall and closed on its face on the blocking device side, exposing this face outward, is 
axially moveable between two positions and is guided in the region of the flow opening in the 
outer cylinder (3) in a sealed fashion, in which the flow opening is either sealed relative to the 
adjacent part (17"^) of the annular space (17) or is connected to it, that the pressure medium 
space (24) is delimited fluid-light on its other side by an axially moveable separation piston (18), 
that at least one part (17", 17"0 of the partial space (17', 17", 17'") situated between the 
separation piston (18) and the end on the piston rod outlet side of the annular space (17) is 
permanently connected via an opening (46) to the housing space (15) on the piston rod outlet 
side and that the piston (5) is closed and lies with a seal (4) against the inside wall of inner 
cylinder (2). 

2. An adjustment device according to Claim 1, characterized by the fact that the inner 
cylinder (2) is guided in a bushing (30) on the end of the outer cylinder (3) opposite the end on 
the piston rod outlet side. 

3. An adjustment device according to Claim 1 or 2, characterized by the fact that the flow 
opening (39) lies in the region of an annular channel (38) formed by a constriction of the wall of 
the inner cylinder (2). 

4. An adjustment device according to one of the Claims 1 to 3, characterized by the fact that 
the flow opening (39) is designed as a flow throttle. 

5. Adjustment device according to one of the Claims 1 to 4, characterized by the fact that 
the inner cylinder (2) is guided radially almost free of clearance on its end on the piston rod side. 

6- Adjustment device according to Claim 5, characterized by the fact that the inner cylinder 
(2) is guided radially on a tubular shoulder (14) of a closure bushing (8) leading out from the 
outer cylinder and which closes the outer cylinder (3) liquid-tight and seals the piston rod (7). 



Lani:u;i^c Matters Phone: 303-442o 17 I 

11 1^ Peiirl Street Fax: 303-1'* 

HoiiKler, CO S0S02 w\vw.lanf;uai;emaiter% lom 



Trans I ate J by l-ani;iiai;c Matters 



7. An adjustment device according to Claim 2, characterized by the fact that the bushing 
(30) is designed in one piece with the outer cylinder (3). 

8. An adjustment device according to one of the Claims 1 to 7, characterized by the fact that 
the inner cylinder (2) has a stop that prevents pushing out from the outer cylinder (3). 

9. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) has an annular collar (45) lying against the inner face of the bushing (39). 

10. An adjustment device according to Claim 8, characterized by the fact that the inner 
cylinder (2) is provided on its end (2^ on the piston rod outlet side with a seal (41) lying against 
a valve seat (43) arranged on the inside wall of outer cylinder (3), which separates the liquid- 
filled partial space of annular space (17) into two partial spaces (17' and 17") liquid-tight and 
prevents pushing-out of inner cylinder from the outer cylinder. 

11. An adjustment device according to Claim 10, characterized by the fact that the seal (41) 
closes a radial annular flange (40) of the inner cylinder (2). 

12. An adjustment device according to Claim 10 or 11, characterized by the fact that the seal 
(41) consists of hard rubber. 

13. An adjustment device according to one of the Claims 10 to 12, characterized by the fact 
that the valve seat (43) is formed by a conical transition part (44) between a widening (3') of the 
outer cylinder lying between the end of the outer cylinder (3) on the piston rod outlet side and the 
rest of the outer cylinder. 
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%ling«nver»t«llbare8, druokmlttelb.aufschlagtes, hydrau- 
llsoh blockierbarea Veratellaggregat" 



Dl« Erfindung botrlfrt oin lllngenvoratollbarea, druck- 
mlttalbeaufaohlagtea, hydrauliaoh blooklerbaree Varat.ll- 
aggregat mlt zwel koaxlal Ineinander angeordneten Zylln- 
dem, mlt alnom in deo Innwizylinder voraohlebbar ang«- 
ordn«t«n, den Innenraum dea Innenzyllndera in zwel 
flUaalgkeltagefUllte OeWluaerJlume aufteilenden Kolben, 
der mlt elner zu elnem Zyllnderende hln nach auBen abge- 
dichtet herauagefUhrten Kolbenatango verbunden lat. 
mlt elnem In dem Hlngraum zwlaohen den Zyllndern ange- 
ordneten Druokmlttelraum, der gegentlber dem f lUaslgkelta- 
gefUllten Tell dee Rlngrauma duroh einen axial verachlcb- 
baren Trennkolben f lUaaigkeitBdlcht abgeteilt lat und 
mlt einem an dem dem kolbenatangenaeitlgen Bnde entge- 
gengeaetzten Bnde angeordneten, von auflen koaxlal be- 
tKtlgbaren Abaperrorgan zum Yerblnden oder Trennen dea 
benachbarten OehMuserauma mlt dem benachbarten Tell dea 
Ringraiana ^ber minaeatena elne DurchatrltoOf fnung. 

Aua der Ut-oa 1 554 251 l»t ein derartlgea Veratell- 
aggregat bekannt, bei dem der Innenzyllnder ortafeat 
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inneitialb das Auflenzyllndera zMlschen elner die Kolben- 
stange fUhrenden und die Zyllnder an dleaen Ende ab- 
schlieflenden VerachluBbuohBe und elneo am entgegenge- 
setzten Bnde der Zyllnder angeordneten Stopfen gefUhrt 
ist, der eln von auBen mlttela Drehung betlttlgbarea 
Abaperrorgan aufweiat, durch daa die DurohBtrtJ«.»ffnung 
verachloesen oder gebffnet wlrd. A«. IcolbenBtm^en-aus- 
trlttsscltlgen Ende slnd die Zylinder fltto.igVceita- \>7M. 
gasdlcht gegeneinander abgeschlossen. Der Druclanlttel- 
raum erstreclct sich von dem kolbenstangenseitig gelegonen 
VerschluBstopfen bis zum Trennkolben. Der an der Kolben- 
stange angebrachf Kolben Meist mindestens eine Drossel- 
bohrung auf, durch die die PlUssigkeit bei elner Verschie- 
bung der Kolbenatange von einem OehHuserau- in den 
.anderen UberstrUmen kann. Bel geeohloasene- Abap.rrorgan 
1st das Verstellaggregat gegen DruokkrUff voll blockiert, 
vKhrend gegen ZugJcrHfte nur eine begrenzte Blocklerung 
gegeben ist, | 

Aus der OT-03 1 8l2 282 Ist eine llngenverstellbare 
gas- Oder flUssigkeitsgemite Hubvorrlchtung, insbeson- 
dere zu» stofenlosen Hl5henverstellen von Stuhlsitzen, 
Tischen od. dgU, «lt z^.l koaxial ineinander angeord- 
neten Zylindem. «it einem in dem Innenzylinder y-'- 
schlebbar angeordneten und an dessen Innen,.and mlt elner 
Dichtung anliegenden, den Innenraum des Innenzyllnders 
in z^ei Oehluseraume auftellenden Kolben,der nit elner 
zu einem Zylinderende bin naoh auflen abgedlchtet 
herausgeftlhrten Kolbenetange verbunden 1st, wobel der 
kolbenstangenseltige OehHuseraum stUndig Uber mindestens 
eine Dffnung mlt dem Rlngraum zwischen den Zyllndem 

■s. 
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verbunden Ist und mlt elnem am gegentiborllegenden Ende 
angeox^dneten, von auBen koaxlal betKtlgbaren Ventll 
zum Varblnden oder Tronnen das anderan OahMusaraums mlt 
dem Rlngraum Ubar mindastens alna DurohstrtfmlSf fniing 
bakannt. Hlerbal 1st an dem dam koibanstanganseltlgan 
Enda arlgagangasatztan Enda Im VarsohluB stop fan das AuBan«- 
zyllndars^und Innanzyllndars aln VentllsttSBal vorga- 
sahan, dar In dla Hubvorrlohtung zum Verblndan das Oa- 
hMusaraums mlt dem Rlngraum hlnalngasohoban warden kann» 
Im Innantall das Varsohlufistopfans 1st alna Bohining 
von atwas grSfiarem Durohmessar als dar zyllndrlsoha 
Tall das Ausltfsastlftas und alna Erwaltarung dar Bohrung 
zur Aufnahma alner Dlohtung vorgasahan, wobal zwlsohan 
dlesam Innaran Tall das VarsohluBstopfans und dassan 
AuBantall aln alnersalts Ubar alna Bohrung Im Innantall 
mlt dam zyllnderfi5rmlgen Rlngraum verbundenar und 
andercrsalts Ubar alnen bal alngedrUcktcm BatXtlgungs- 
stlft zwlschan dessen Rlngnut und dar Innanwand der 
Dlohtung gablldatan DurohlaBi*aum mlt dam vom VersohluB* 
stUck bagranztan OehKusaraum varblndbarar Umgehungs-* 
raum vorgasahan Ist.Bal dlasar ^bakanntan, IXnganvar* 
stallbaran Hubvorrlohtung 1st also aln gasondartes Ab- 
sperrorgan an alnem Enda angabracht* 

Dar Krflndung llagt die Aufgaba zugrunde^ elne Vamstall- 
vorrlchtung dar alnganga beschrlebanen Art In Ihram 
Aufbau zu varalnfaohan und damlt funktlonssloharar zu 
ma Chan • ^ 

I 

Dlasa Aufgaba wlrd arflndungsgamHB daduroh ^altfst, daB 
dar an salnar Ab8pax*ror*gansaltlgan Stlmsalte abgasohlos-* 

.J 
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k sene, mlt dlaser Stlrnaelte nach auSen frelllegendo 
%f^^^l|||^ "nd in seineb Wandung die DurohstrUmOf fnung aufwelsondo 
' ^^^^ Innenzyllnder im Derelch der DurohstrBcntfffnung abge- 

dlohtet Im Aufienzyllnder gefUhrt und zWlsohen zwel 
Stellungeh axial visrschlebbar Ist, in denen die Durt^h- 
6trl5m0rniung entweder gegentlber dem benaohbarten Tall 
dea Ringraumes abgadlchtet odar mlt dlaaam varbundan 
Ist, daB der Druckmlttalrauro auch auf salnar andaren 
Seita duroh elnen axial versohlebbaren Trennkolben 
flUsslgkeltsdlcht abgegrenzt 1st, dafl zumlndaat aln 
Tell des, zwlsohan dlesem Trennkolben und dem kolben- 
stangenaustrlttsseltlgen Ende beflndllohen Tellrauima 
des Rlngraumea stltndlg Uber elne Offnung mlt dem kolben- 
stanganaustrlttasaltlgen OehKuBerauro varbundan 1st und 
dafl dar Kolban gaschlossen 1st und mlt alner Dlohtung 
an der Innenwand des Innenzyllndera anllegt* 

Das Wesen der Erflndung besteht also darln, dafl der 
Innenzyllnder glelohzeltlg als Absperrorgan und desaen 
Ausltfaeelnrlchtung dlent, ohne dafl eln. nennenswerter 
zusKtzllcher Aufnand bezUgllch der Auablldung dea 
Innenzyllnders erforderllch let. Praktlach der geaante, 
Bonst fUr daa Abapen*organ notwendlge Aufwand kann 
somlt entfallen. Dadurch, dafl der Innenzyllnder zwanga- 
IKuflg elnen grOfleren Durohmesaer ala der BetKtlgunga- 
atlft elnes Abaperrt>rgana hat, 1st auoh elne besaere 
Abdlohtung naoh auflan ga^tXIirlelatet* Ea koomt hlnzu, 
dafl ohne VergrttSerung der BaulUnge und dea Auflenduroh*- 
meaaera des Yaratellaggregats der PlUaalgkeltaraum ver«- 
grOflert wlrd* Die Begrenzung dea Druckmlttelrauaia 
duroh zwal axial verachlebbare Trennkolben atellt 
elne rtlr alch erflndarlache Haflnahme dar, die elne 
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Unmandlung der bolsplalsHelse aus dar DT-03 1 812 282 
bekanntan Oasfeder In alne flUBaigkcltablooklerbara 
VarstallVorrlohtung gastattat. :| 

Dla arflndungagatnXBan MaBnahman armCgllchan as, daB 
der Innanzyllndar an dam dam kolbanstanganaustrltts- 
seltlgan Enda antgagangaaatztan Enda -das Aufianzyllndara 
In alnar ainfachan Buohsa gafUhrt lot. Vortellhaftar- 
walaa llagt die DurohatrtfmOffnung Im Baralch alnas 
duroh aina Elnachntlrung dar Wand das 'Innanzylindars 
geblldatan Ringkanals, dar balm Hlnainachlaben das 
Innanzyllndara In dla Oasfeder alne Dlohtung in dar 
Buohsa tlbarbrtlokt. Dla Durchstrttcnttf fnung 1st auch hlar 
zMeckmKSlgantalsa wla an slch bakannt als Str&mungs- 
drossal ausgablldat. 

Urn Varkantungan das Innenzylindere and der Kolbanatango 
und damit dla Oefahr elncs Undlchtwerdens des Verstall- 
aggregats zu untarblndent ist as von Vortell, wenn dar 
Innanzyllndar an sainam kolbenstangenseltlgan Enda 
radial praktisch spialfrel gaftlhrt 1st, wobei dlasa 
PUhrung daduroh bewirkt seln kann, daB dar Innanzyllndar 
auf alnam rohrfOrmlgan Ansatz alnar dan Aufienzyllndar 
gas- bzii« flUssigkeltsdioht varschliaBanden und die 
Kolbenstange abgedlohtat aus dem AoBenzylinder heraus- 
ftlhrandan VarsohluB buohsa radial gaftlhrt 1st. 

ZwackmSBlgerMalse Ist die Buchse elnstUoklg rolt dem 
AuBenzyllnder ausgeblldet, was Insbesondere dann in 
elpfaehar Waisa realisiarbar ist, wann dar AuBanzylindar 
zusamman mlt dar Buchsa im Kalt- f liaflpreflvarfahran 
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hergestellt Klrd. 



Wclterhln ist es von Vortell, wenn der Innenzyllndar 
elnen eln Hinauaachleben aus dem Auflenzylinder vertilndern- 
den Anschlas aufwolfit, der bel einer gegen Zugbelaatungen 
nur tellbloclclarbaren AuafUhrungaform ala gegen die 
Innere Stlrnselte der Buohse anllegender Ringbund auage- 
blldet 8cin kann, dor in olnfacher Weiae belsplelawelse 
durch eine Auarollung dea Innenzyllndera geblldet aein 
kann* Bel einer anderen erflnderlaohen Weltorblldung 
der Erflndung Ist der Innenzyllnder an aelnera kol benstangen- 
auatrlttsaeltjgen Knde mit elner; gegen elnen an dor Innen- 
weind des AuBenzylinders angeordneten Ventllaltz anllegenden, 
den zugeordneten f lUsslgkeltsgeflillten Tellraum des Rlng- 
raums In zwei Teilrttume f lUaslgkeltsdlcht trennenden 
und eln Herausschleben des Innenzyllndera aua dem ylin- 
der verhlndernden Dlchtung versehen* Duroh dlese erf In- 
derlache Weiterblldung 1st das Verstellaggregat nloht 
nur gegen Druokbelastungen, aondem auoh gegen Zugbe- 
laatungen in Rahmen der meohaniaohen Peatlgkoit dea Ver- 
stellaggregata voll blooklerbar* Dleaer erflnderiaohe 
Weiterblldung let Insbeaondere fUr die Veratellung von 
Autoaltzrtlckenlehnen von grofler Bedeutung, da dieae. 
in belden Rlchtungen absolut feat auch gegen hohe Be- 
lastungen, belspielawelae bel UnrHllen, featatellbar 
aein mtlaaen* Ba hat alch ala vortellhaft erwieaen, wenn 
hierbel die Dlchtung elnen radlalen Rlngf lanach dea 
Innenzyllndera umgrelft, wobel die Dlohtung zweokndlBlger- 
welae aua Hartgumnl beateht. Die konatruktlve Reallalerung 
und danlt der PertigungaaufHand wlrd beaondera einfach, 
Wenn der Ventllaltz durch elnen. konlachfn Ubergangateil 
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zwlBohen oinar zum kolbenstangenaustritteseltlgen Ende 
dea AuBanzylindera llegenden Erwelterung des AuBenzy- 
llndera und Im Ubrlgen Tell dea Auflenzyllndera geblldet 
lat. 

Weltere Vortelle and Merkmale der Erflndung ergeben 
alch aua der Beachrelbung von AuafUhrungabelaplelen 
anhand der Zelohnung. In der Zeiohnung zelgen 

Pig. 1 elnen Axlal-LKnga-Sohnitt duroh ein 
Yeratellaggrogat gemllfl der Brflndung 
mlt ala Abaperrorgan dienendem Innen- 
zyllnder bel geachloaaenem Zuatand 
dea Abaperrorgana, wobel belderaelta 
der Synmetrleaohae tellweiae unter-. 
aohledllche AuafUhrungarol5gllchycelton 
dargeatellt alnd und 

Pig. 2 d*» Veratellaggregat In einer Daratel- 
lung geinXB Pig. 1 mlt betKtlgtem 
Abaperrorgan. 

I 

Daa Veratellaggregat welat ein Oehluae 1 auf. daa Im 
weaentllchen aua zwel konzentrlach inelnander angeord- 
neten Stahlrohren mlt unteraohledilehem Durchmeaaer. 
ntellch elnea Innenzyllnder 2 ilnd elnea Auflenzyllnder 3* 
beateht. In dea Innenzyllnder 2 lat ein mlt elner Rlng- 
dlchtung 4 an «elnem Auflenumfang abgedlohtet an der 
Innenwand des Zyllndera 2 anllegender Kolben 5 axial 
veraohlebbar gefOhrt, der an elnea Hohlzapfen 6 elner 
koaxlal zum Oehluae aua dleaem herauagefUhrten Kolben- 
atange 7 befeatlgt lat. Hlerzu lat die Kolbenatange 7 
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m elner VeraohluBbuohse 8 radial praktlooh splolfroi 
gefUhrt, die mlt ProBsltz In den AuBenzyllnder 5 elnge- 
oetzt und mlttols elner Rlngdlchtung 9 an Ihrem Auflen- 
umf ang gegenUber dlesem abgedlchtet Ist . Oegen eln 
HerauttBchloben aua dem AuBenzyllnder 5 lat dieee Ver- 
schluBbuchae 8 durch elne ihre auflenllegende Stlrnoelte 
Ubergrelfende Uinbt5rdelung lo dea Auflenzyllndere ;> ge- 
aichert. 

In elner zyllnderfttrralgen Auanehmung U In der VeraohluB- 
buchee 8 lat elne Llppendiohtung 12 angeordnet, deren 
Dlchtungsllppen gegen die Kolbenstarige 7 anllegen, ao 
daS auch dleae abgedlchtet aua dem Oehliuae 1 herausge- 
fUhrt lat. Die Llppendiohtung 12 wlrd mlttela elner 
zwlaohen Verachluflbuchse 8 und UmbBrdelung lo angeord- 
neten Slcherungaaohelbe 15 gegen eln axlalea Veraohleben 
gegenUber der VeraohluBbuohae 8 geslohert. 

Der Innenzylinder 2 lat mlt aelneB Jcolbenatangenaus- 
trlttaaeltlgen Bnde 2' auf elnem rohrfOrmlgen, koaxlal 
zum Innenzylinder 2 llegenden Anaatz 14 der Veraohlufl- 
buohae 8 radial praktlaoh aplelfrei; aber axial ver- 
aohlebbar abgeatUtzt. 

Der Kolben 5 untertellt den innenraum dea Innenzylinder* 2 
m zwel OehaueerKume. namlloh In elnen dem kblbenatangen- 
auatrlttaaeltlgen Ende dea OeWUiaea 1 zugewandten OeWluae- 
raum 15 und elnan auf der anderen Selte dea Kolbena 5 
llegenden Oehluaeraum l6« 
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In dem zwlsohen dem Innonzyllnder 2 und dom ^AuBenzy Un- 
der 5 geblldeten Zyllnderrlngraum beflnden slch 
zwei axial In dem Rlngrauni I7 verschlebbare Trennkol- 
ben 18, I9, die beide Jewells mlttele Rlngdlchtungen 
2o bzw« 21 gegentlber der Auflenwand des Innenzyllndera 2 
und mlttals Rlngdlohtungen 22 bzw; 23 gegentlber der 
Innenwand deo AuBenzylinders ^ abgedlchtet alnd. Dor 
zwlachen den belden Trennkolben lO, I9 beflndllche, 
elnen Tell dea Zyllnderringraumes 17 bildende ivuok- 
mlttelraum 2h lat mlt elnem elaotlsoh nachgleblgen 
Druclcinlttel gefUllt, nKmllch elnem Druckgas und/oder 
elner vorgeapannten Sohraubendruokfeder 25, die gegen 
die belden elnander zugewandten RlngflKohen der Trenn- 
kolben 18 und 19 anllegt« 

i 

An dem dem kolbenatangenaustrlttaaeltlgen Ende dea Oe- 
hliusea 1 entgegengesetzten Ende 1st der Innenzyllnder 2 
an seiner Stlrnselte gasdlcht abgesohlossen. Dies kann 
entweder mit einer an dem stlrnseltlgen Ende angebraoh- 
ten Platte 26 orfolgen (slehe llnke HXlfte In Pig* l) 
Oder mlttels elnes mlt PreBsltz In das KuBere Ende 
des Innenzyllndera elngepreBten Stopfens 2?, der mlttels 
elner UmbOrdelung 28 am XuBeren Ende des Innenzyllndera '' 
axial gehalten wlrd (vgl. Fig, 1 rechte HSlfte). DJo ser 
Stop fen 27 wire mlttels elner Rlngdlchtung 29 an selncm 
AuBenumfang gegentlber der Innenwandung dea- Inhenzylln- 
ders gasdloht abgedlchtet • Der Innenzyllnder 2 1st an 
dlesem Ende aus dem OehXuse 1 herausgefUhrt, wobel er 
In elner zyllnderrlngftirmlgen Buchse ^JbgefUhrt Ist. 
Die Buchse >> sltzt entweder glelckerm aBen wle die Ver- 
aohluBbuchse 8 mlttels PreBaltz ln| dem AuBenzyllnder 
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und Ist durch elne Rlngdlchtung jjl gegenUber dlesem 
gafidlcht abgedlchtet, wobel 8le gegen eln Herausrutsohen 
aus dem QehKuae 1 duroh elne Ihre aiiOenliegende Stirn- 
seite fibergrelfende UtabSrdelung ^2 gehalten wlrd (slehe 
Pig. 1 llnke HKlfte), Oder die Buchse Jo 1st elnstUolclg 
mlt dem AuSenzyllnder 3 auageblldet I (slehe Plg« 1 rechte 
Selte), was lnsbesondex*e dann vortellhaft let, wenn 
dar Aueenzyllnder J In Kaltf llefipreBverfahren herge- 
stent wlrd. 

Der Innenzylinder 2 ragt in der In Pig. 1 dargeatellten 
Ruhelage aus dem QehKuse 1 heraus. In entapreohenden 
Ringr.uten 3), >4 der Bohrung ^5 der Buohae Jo slnd Ring- 
dlohtungen 37 Im Abatand vonelnander angebraoht, 
die Jede den Innenzylinder 2 gaadloht gegenUber der 
Buchae Jo abdlchten. Die der Aufienaelte dem OehKuaea 1 
zugewandte Rlngdlohtung j6 kann auch In elner entapre- 
ohenden, belsplelawelae duroh Sicken hergeatellten 
Rlngnut (slehe Pig. 1 reohte Selte) In der AuSen- 
wand dea Innenzyllndera 2 angeordnet aeln« 

An der Aufienaelte dea Innenzyllndera 2 lat elne als 
Rlngkanal j8 dlenende KlnachnUrung angebracht, die In 
der In Flg.«l dargeatellten Ruhelage dea Innenzyllndera 2 
zwlachen den belden Rlngdlohtungen J6 und J7 llegt* 
Der Abatand dleser belden Rlngdlohtungen J6 und J7 
vonelnander lat alao auf Jeden Pall grOBer ala die 
axlale Bratreokung dleaea Rlngkanals JS. In der Wan- 
dung dea Innenzyllndera 2 lat lin Berelch dea Rlng- 
kanala J8 mlndeatena elne ala Droaaelbohrung auagebll- 
dete DurohstrUmtSffnung 39 vorgesehen, die den Rlng- 
kanal 38 mlt dem OehKuaeraum I6 verblndet. 
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D«r Innonzylinder 2 Woiot en seinem kolbenatangenaus- 
trlttsaoltlgon Ende 2' olnon etwa radial naoh auflon 
vorBt«hendon, belBplelswelso duroh Umbtfrdoln gobllde- 
ten Rlngflansoh 4o auf, an dom «ine rlngfUnnig umlau- 
fende Dlchtung 41 angebracht let. Dl«8e Dlchtung uro- 
gr«ift don Planooh 4o zweckmKBlgerwelse an eelner 
AuflenflKche und an s«lnen beidan StlrnflKohan, wobei 
gegebenenfallB eln Veratalfungarlng 42 eingelegt 
aaln kann. Diaaa - In Pig. 1 reohta dargeatallta - 
Dlchtung 41 llegt In der in Pig. 1 dargaatalltan Ruha- 
laga dea Innanzyllndara 2 gagen einen an der Innan- 
wand daa AuflanzyJkidara auagoblldatan VontllBltz 45 
4ititend an, ao dafl der von dem Trannkolben l8 und die 
Dlohtung 41 beg'renzte Teil 17' dea Ringraumea 17 von 
den auf der anderen 3olte der Dlchtung 4l liegendcn 
Tell 17" dea Ringraumea 17, wobei dieaor Teilraum 17" 
also daa kolbenBtangenauatrlttaaeitige Ende dea Ring- 
raumea 17 bildet.vlJllig flUaaiglceltadioht abgetrennt 
iat. Der Vantllaltz 4? lat -vom kolbenatansenauatritta- 
aeitigan Bnde dea OehKuaea ;1 aua gesehen hintar der 
Dlchtung 41 angebracht, und welat elnen klelneren 
Innandurohmeaaer auf, ala der Auflendurohmeaaer der 
Dlohtung 41, ao daB er glelchzeltlg ale axiale Ver- 
aohlebungen dea Innenxyllndera 2 Uber die in Pig. 1 
dargeatellte Ruhelage aua dem OehMuse 1 hlnaua vor- 
hindemder Ansohlag dient. Der Ventilaitz 4^ kann in 
beaondera elnfachor Weiae daduroh gebildet warden, dafl 
der Auflenzylinder 3 in aelnen zwiachen den Ventllaitz 4^ 
und dem JcolbenatangenauatrlttBsaltigen Ende llegenden 
Bereioh 5* unter Beibehaltung der zyllndrlachen Porm 
auch dleaes Abachnitta aufgeweitet let, wobei dann 
die Innenseite des konischen ObergangstellB 44 zwischen 
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dem arwaiterten Absohnltt 5« und dem dUnneren Tell dee 
Auflenzyllndars 5 geblldet let. Dar Aufiandurohmasser dar 
Dlohtung 41 let at».a« garlngar ala dar Innandurohmaa- 
aar dlasaa arwaltartan Abachnltts 5' • 

Bal alnar varoinfachten AuafUhrungafonn, dia nicht 
gagan Zugkrttfta auf dla Kolbanstanga 7 blockiarbar lat. 
antmit dar Rlngflanach 4o mlt Dlchtung 41 und dar 
Vantilaltz 45, d. h. dar Auflanzyllndar 3 wlrd auoh In 
Balnam kolbenatanganaustrlttflsaltigen Enda nlcht aufga- 
Keitat. Daftlr lat dann dar Innanzyllndar 2 mittala 
alnaa In. Rlngraum 17 llagandan. balaplalawalaa durch 
Auarollan hargaatalltan odar durch alnan aehr garlng 
gebildatan Rlngbund 45, dar ainan grKBaran Durchmaaaar 
aufwal8t,\al8 die den Innanzyllndar In dar Buohaa » 
iuhranda koaxlale zyllndrlscha Bohrung 35» gegen aln 
Herauaachleban aus dam OahKuae I gealohart. Bal dar In 
Pig. 1 dargaatcllten Ruhalaga llagt dlaaar Rlngbund 45 
gagan dla Innenllegonda Stlmaalta dar Buchaa 5o an. 
Dar iwlachan dem dem kolbanatanganauatrlttaaaltlgan 
Enda daa OehKuaea 1 angeordnatan Trannkolban l8 und 
dar VarachluBbuohaa 8 geblldata Tallraua 17"* daa Ring- ^ 
raunaa 17 lat alao nlcht .ahr In zwal waltara TallrHuina 17 
b2i«. 17- untartallt. Dla zulatzt gaaohlldarta AuafUhrunga- 
form lat In Pig. 1 linka dargaatallt;. 

D«r dam kolbanatanganauatrlttaaaltlgan Bnda daa Oa- 
hHuaaa'l banachbarta OaWluaaraum 15 l»t atllndlg tlbar 
mlndaatana alnc Bohrung 46 1. An.atz^ l4 ml% dam Tall- 
• rauB 17" bzi.. dem Tellraum 17"' dea Zyllndarrlngraumaa 17 
varbunden, »»ozu der rohrftfrmlga Anaatz l4 zunlndaat 
von dlasar Bohrung 46 an bla zu aalnen fralen Enda 
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elnen grOfleren InnondurchmeBoer aufMoiat als der Duroh- 
messer d«r Kolbenstange 7* 

Dl« 0«hIUB«muiDe 15, 16. die Tellrllume 17', 17" bzM. 
17" • und der zwlaohon dor Innoren Stlrnaelte dar Buohae >> 
und dam benaohbartan Trennkolban 19 baflndllohe Tall- 
rauiD 17^ daa Rlngraumaa 17 «lnd mit elnar (praktlach 
Inkcnnpraaalblan) PlUaaigkelt. balaplalawalaa 01 ge- 
mit, wIDirand - wla barelta dargelagt - dar Druokmlt- 
talraum 2* nlcht mlt alnar aolohanlpiUaalgkalt gafUllt 
let. 

Daa Varatallaggregat arbaitet folgandennaflanx 

In dar In Pig. 1 dargaatallten Ruhalage das Innanzylin- 
^dira 2 ftlr baide AusfUhrungsformen' beflndat slch die 
DurchstrtJmOffnung 59 zwischen den balden Rlngdichtungen 
56 und 57, ao daB kelne Verblndung zHlsohen dam Oa- 
hMuaeraun I6 und dem Tellraum 17^ beateht, wKhrand 
die Verblndung zwlachen dem kolbenatangen-auatrltta- 
aeltlgen OeWtuseraum 15 und dem Tellraum 17" bz*r. 17*" 
atKndig Ubar die Bohrung 46 geMllhrlelatet lat. Der 
Kolben 5 und damlt die Kolbenstange 7 stellt slch also 
in elner, - in Pig. 1 beiapJAhaft dargestellten - , . 
Ruhelage ein, in der sie gegen Druckbelastungen gemKB 
dem Kraftrichtungapfeil 47 feat und unelaatisoh 
blockiert ist, da ale gegen die im Oehttuseraum 16 be- 
findliche PlUasigkeit angedrUckt vird, die nicht aus- 
weichen kann. Oegen Zugebelastungen gemKfl dem Kraft- 
richtungspfeil 48 ist die in Pig. I rechts dargestellte 
AusfUhrungsform vollkoianen blockiert, da bei einer 
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Zugbelafitung 48 aufgrund des hlerdurch von der Rlng«* 
flKche des Kolbeno 3 auf die Im OehKuaeraum 13 und 
damlt Im Tellraum 17** beflndllohe PlUaslgkolt au0ge«- 
Ubten Druokes der SohlleBdxnicIc der Dlohtung 4 1 gegen 
Ventllsltz 43 noch v^rgrtffiert wlxxl, d« eo kaxin auf 
gar Icelnen Pall PlUaslgkelt von dem Tellraum 17 In 
den benaehbarten Tellraum 17* Uoertreten* Bs eel In 
dlesem Zuaammenhang betont, daB ohnehln aufgrund der 
Vorspannurig der PlUsslgkelt durch das Druokmlttel 
Im Druckmlttelrauffi 24 die .Dlohtung 41 feat gegen den 
Ventllsltz 43 anllegt. 

Dleae beldaeltlg vttlllg blockierbare AuafUhrungaform 

lat beaonders geelgnet fUr die Nelgungaveratellung 

und Peststellung von Autosltzrtioklehnen, mo elne Blockle^ 

rung In belden m^llchen Schwenkrlchtungen von grofler 

Wlchtlgkelt 1st* ^ 

1 

Bel der In Pig. 1 links dargeatellten Ausrtlhrungaform 
ohne Dlohtung 41 und Ventllsltz 4^ lat das Verstell- 
aggregat so lange gegen Zugbelastungen blooklert, 
bis die Zugkraft 4t5 so groB wlrdi daB die Pltlsslgkelts-- 
a&ule Im OehKuseraum l6 abrelSt. Dleae AuafUhrungaform 

: I 

lat also belsplelawelae zUm Hdhenveratellen von Tlsohen 
gut geelgnet, da hler regelmUBlg^ %ienn Uberhaupt - 
nur relatlv klolne ZugkrKfte angx^lfen. Wlixl dor Innen- 
zyllnder 2 durch Auatlben elner entaprechenden BetKtl- 

4 

gungskraft 49 auf seln aus dem O^Huae 1 herauaragen- 
dea stlrnseltlges Ende sowelt In das OehXuae 1 hlneln- , 
geachoben, daB der Rlngkanal 38 die Innenllegende Ring- 
dlohtung 37 der Buohae >> Uberbrttokt - wle In Pig. 2 
dargestellt so wlrd der OehKuseraum 16 mlt dem 

I' 
j 
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B^ohH 30 v.rbund.n. Wlrd nun .m. .u.r.loh.nd groB. 
TZ^^ -7 aur -1. KoX<,.n.tan«. 7 aa.g.m.t ~ 

rinail".h. Fltt..lBk.lt vor .ich h.P. drtlolrt «... _ 
dl. ^«^*^;^:l'^;iV 2,und.mng- 

r. d» d^^n d.n Tr«.n.oX«n X8 t.g.«zt.n 

••"T .6 Td^ .Ich «rgr«B.n.d.n <W*a..ra«n 
' ^"^In ^t^ur^h d.r ^^nn.coX«n 18 .b.nrall. 
15 nach«trtiBi«n, woauron ««i 4.^* «.«.--«ti;Ur« 

i„ Bichtuns .uf d.. ■'°^""*-^7::rrn r."^."- 

d.. O-nKu... 1 -an-rt 7; 
iii.a« als dor TrennJcolben 19# •<> 

^ ir^rt B.i d.r in Fie. 1 ll'-'- darg..t.XXt,n 
g.pr.»t -l*^-^^ T.lXrau» X7"' ohn.hln .tUndlg 

»^„l„d.n d.r aur ^^^^^Z^^t. «. «lrd d.P KoX- 
-"^•^•7„nrr"I -nttZ 7 a». da. 0.n«u.. X 
5 dl, Tr,nnKoXb.n l8 und 19 unt.r 

h.raa«g..obob«n, »ob.l aia Bit^pannung 

V.™r<.B.n»g Ihr.. A-^^--,-;.:; Tlontung 
d«8 Druckmlttols Im i>ruckmltt«xrau» 
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zur Buchae y> wandem. Die PlUealgkelts-trltoe Bind hler4. 
bei genau umgekehrt, wle bei dam ruvor geschllderten 
Pall de« Elnechiebena dcr.Kolbenatange. Wlrd dann die 
BetHtigungakraft 49 von dam Innanryllhder 2 genonnen. 
ao kahrt dleaer in aeine in Pig. 1 darge.t. lite Ruhe- 
lage surUok, ao dafl der Kolben 5 «nd danit die Kolben- 
atange 7 In der neuen in Pig. 2 darge.tellten Ruhelage 
blooklert werden. 

Der Oaadruck in Druckmlttelraun, 2h bzw. die Vorapannung 
der SchraubendrucJcfedem 25 kann ao groB genacht 
Merden, dafl daa Veratellaggregat eine annKhemd waage- 
rechte Weg-Kraft-Kennlinie bekommt, d. h. die zur Ver- 
atellung der Ifolbenatange 7 In vtSllig auagefahrener 
und vttlllg eingefahrener Stellung der Kolbenatange er- 
forderliohen Krllff ..eichen nur geringfOgig Yoneinander 
ab« 

Die Kolbenatange 7 iat an Ihren freien Bnde «it eine« 
Zapfen 5o v.raehen, der einen etwaa kleineren Durob- 
meaaer ala die Kolbenatange 7 aufweiat und der i« Bereich 
aeinea freien Bndea Miederum eine Ringnut 51 aufweiat. 
Hiirmit iat eine Befeatlgung der Kolbenatange an einem 
Oegenatand, beiapielaveiae an einen Tiaohgeatell, oder 
einer Rttckenlehne unter den Sitz einea Autoaitzea, «»g- 
licM. j 

Der Verachluflatopfen 8 und die Buoha. » Vttonen aelbat- 
verattodlich xualtzlioh gegen ein Hineinaohieben in daa 
OeWluae 1 nooh zualltzlloh duroh «»t.preohende Einbttrde- 
lungen in Auflenzylinder 5 bz*.. 5* geaichert iterden. 
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im Ubrlgea wlrd dl« Vorspannung der Druclcfeder 25 bzw. der 
Druok •Inar OaafUllung In dwi Druokmittolraum 24 ao ga- 
Mllhlt^ daB dla arfordarllohen Auaaohublcrilf t« gagan alna 
Kraft 47 araaiugt wardan. ; :| . , : , 

• ■■ -4. . ■ ' •• 

' ■ ■ . V- * 
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Tr«nidKolb«n (l8) und d«m kolb«ruitan««nau8trltt«Beltlgen 
Snd* b^flDdlichen T^llraums (17*, I7"j 17"*) Ring- 
ratuM (17) BtHndlg Ub«r eine Offnung (46) adt d«B 
lcolb«n«t«ng«wiu»tritt«8«itl««n 0«hIua«r*tHi (15) v«rbun- 
den l»t und dafl der Kolben (5) g«»ohlo«««n l«t und nit 
einer Diohtung (4) •n d«r Inn»nwand?de» Inn«nxylind«r» (2) 
anliegt. 

; • . j • . • 

2. V«r«tell«ggr«gat naoh Anspruoh l\ daduroh gelcannzaioh- 
nat. dafl dar Innansyllnder (2) an daa daa kolbenatangan- 
austrittasaltigen Ende entgegengeaetxten Bfida des AuBen- 
zyllndera (5) In alnar Buohsa (5o) gafllhrt lat. 

3. Varatallaggrogat naoh Anapruoh 1 oder 2, daduroh ge- 
kennzalohnat, dafl dla DurohBtremOffnung (») 1« Beraloh 
einaa duroh alna KlnaohnUrung der Wand d«a Innanzylln- 
dara (2) gablldatan Rlngkanala (58) llagt. 

4. Varatallaggragat naoh ainan dar AnaprUoha 1 tola 5# 
daduroh Kakannxaiohnat^ dafl dia DurohatrO«ttffnung (59) 
aXa StrOaningadroaaal anagablldat iat. 

5. Varatallaggragat naoh ainaa dar AnaprUoha 1 bla 4, 
daduroh gakannaalohriat. dafl dar Innansyllndar (2) an 
aalnaa kolbanatanganaaltlgan «nda radial praktiaoh 
apialfrai gafOhrt lat. 

6. Varatallaggragat naoh Anspruoh 5» daduroh gakennzaioh- 
nat. dafl dar Innanzyllndar (2) auf ainaa rohrftfrmigan 
Anaat* (l4)-alnar dan Auflanxylindar (5) fltt^flslcaitadioht 
raraehliaflandan und dif Kolbanatanga (7) abgadichtat 
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au8 dam AuBanzyllnder harauafUhrenden VaraohluAbuohae 
(8) radial gefUhrt lat. 

7. Yerstellaggragat nach Anapruch 2, daduroh galcarm- 
zelohnet^ dafl die Buohaa (>>) elnatUoklg wit dan Aufian- 
zyllndar (3) auagablldat lat. 



8* Varatallaggx^gat naoh alnau dar Ansprtloha 1 bla 7, 
daduroh gakannzelohnat^ dafl dar Innanzyllndar (2) 
alnan aln Harauaschlaban aua dam AuBanzyllndar (3) var«> 
hlndamdah Anaohlag aurwalat* 

9» Varatallag^^gat naoh Anapruoh 8, daduroh galcann» 
zalohnat^ dafl dar Innanzyllndar (2) alnan gagan dla 
Innara Stlmaalta dar Buohaa (^9) anllagandan Rlngbund 
(45) aufwalat* 

lo. Varatallaggragat naoh Anapruoh 8, daduroh gakannzaioh- 
nat^ dafl dar Innanzyllndar (2) an aalnsn kolbanstangan* 
auatrlttaaaltlgan Enda (2* ) mlt alnar gagan alnan an dar 
Innanwand daa Auflanzyllndara (3) angaordnatan Yantllaltz 
(^^) anllagandan, dan zugaordnatan flUaalgkaltsgaftUltan 
Tellraura daa Rlngrauma (17) In zwal TallrXuma (17* und 17**) 
riUaalgkaltsdlcht trannendon und aln Herauasohlaban daa 
Innanzyllndara aua dan Auflanzyllndar varhlndamdan Dloh* 
tung (4l) varaahen lat. 

11* Varatallaggragat naoh Anapruoh lo, daduroh gakann- 
zalohnat^ dafl dla Dlohtung (4l) alnan radlalan Ring- 
flanaoh (4o) daa Innanzyllndara (2) ungralft* ( 

» * '» - 
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12. Veratallaggregat naoh Anapruoh lo od«r XI, daduroh 
gekenxizolchnat > dafl die Dlohtung au» Hartgunml j 

best«ht*: 

IJ, Verstellaggregat naoh elnen der AnaprUch© lo bla 12, 
dadurch gakannzaiohnat. dafl der Ventlloltz (4^) duroh 
alnon konlaohen Ubergangeteil (44) zwlaohen einer zum 
kolbenatanganauatrlttaoeltlgen Enda dea Auflanzyllndara 
(3) llagandan Krwoltarung ) d«a Auflonzyllndora und 
daa Ubrlgan Tall daa Auflenzyllndara geblldat lat. 
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